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pot no.1:197-199 '56, (MIRA 10:12) 
: 1. Kafedra organicheskoy khimii Moskovskogo universiteta, 
(Amines ) (Pyrrolidine) 
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1. Moskovakiy gosudarstvennyy universitet. 
(Thiazolidine) 
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20-2-24/60 
Dyatkin, B. L. , German, L. 5.05. Knunyants, I. L. , Menoer 
of the Academy 


nionotropic Rearrangement of Substituted Perflucropropenes ' 
(Anionotropnaya peregruppirovka zameshchennykh perf torpro- : 
penov) 


Doklady Akademii Nauk SSSR, 19:7, Vol. 114, Nr 2, pp.320-322 
(USSR) 


As was shown by thehutnorg of the paper under review in an 
earlier scientific publicaticn, the reactions of affiliation 
and of vinylic substitution are in conpetition with each 
other if we have the case of an interaction of perfluoropro- 
pylene and perfhorisobutylene, on the one hand , with alco- 
hols and amines, on the other hand. No allylic substitution 
takes place. ‘this demonstrates that in the molecules of these 
fluorolefines the effects of conjugaticn of the double bond 
with the C-F-bond in the CF,-group are weak. ‘rom this point 
of view, the reactions of the chlorofiuoropropenes and chloro- 
fluorobutenes command great interest, particularly the reac- 
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Anionotropic Rearrangement of Substituted Perfluoropropenes 


tions of perfluorallylchloride CF,=CF-CF.Cl. shere alsc exists 
information according to which influence‘ of nucleophile re- 
agents on perfluorallylchloride leads to a substitution of 
chlorine by a corresponding anion. It has to be assumed that 
this is the result of the conjugation cf the bond C-Cl with 
the double bond. ‘the authors of the present paper inve stigat- 
ed the reactions of perfluorallylchloride with sodium me thy- 
late and diethylamine. The interaction with the godium methy- 
late leads to the perfluorallylmethylether. This reaction re- 
presents a new solution for arriving at the derivatives of 

the perfluoracrylic acid. whe ether is polyserigzed even a% 

a lower temperature. The reaction of pe rfluorallylchloride 
with dethylamine has a light course. ‘he perfluorallyldiethyl- 
amine produced as result of this reaction rearranges itself, 
still during the reaction, into perf luorpropenyldiethylamine. 
Hydrolysis of the latter leads to diethylauide of the a-hydro- 
perfluorpropionic acid. Bromination of the perfluorpropenyl- 
diethylamine with a subsequent hydrolysis results in diethyl- 
awide of the Ol-bromoperfluorpropionic acid. ‘he above iso- 
merization represents an allylic rearrangement and probably 

ig caused by the tendency towards formation of a stabler 
system, and this owing to the conjugation af a double bord 
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Anionotropic Rearrangement of Substituted Perfluoropropenes 


with an unseparated electron pair of the guostituent in the 
allylic position. ‘The velocity of the rearrangement depends 
of the degree of mobility of the electron pair. Different 
compounds are arranged in a series in accordance with the 
criterion of stability. The experinental part of the paper 
under review contains the production methods together with 
the constants and yields of the substances investigated. 
there are 3 references, 1 of which is Soviet.. 
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AUTHORS: tnunyants, I L., Academician, 304 /20-124-5-28/62 
Dyatkin, B. L.. German. L. §S. 
Sea a Ss 
TITLE: Reactions of Hexafluoro Butadiene-1,3 With Alcohols and Amines 


(Reaktsii geksaftorbutadiyena-1,3 so spirtami i aminani) 


PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 124, Nr 5, pp 1065-1068 
(ussz) 


ABSTRACT: The reactivity of the 1,3~dienes of the, perfluavo-carbon series 
has hardly been investigated (Refs 1-3). The reactions with 
nucleophilic reagents which very characteristic of fluoro ole- 
fins, have hitherto not been investigated in the case of per- 
fluoro butadiene. These reactions are of particular interest 
for an understanding of the nature of the conjugated bonds in 
perfluorated dienes. Here. as distinguished from diene hydro- 
carbons, a negative rather than a positive charge ia to be i 
transmitted along the chain. By the interaction of perfluoro 
butadiene with sodium ethylate in ethanol the authors ootained 
& substance which separated NF and formed 1,4-diethoxyperfluoro 
butadiene-1,3 when isolation in a pure condition was attempted. 
The treatment of the latter compound with concentrated sulphuric 

Card 1/3 acid resulted in the formation of the diethyl esters of 
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Reactions of Hexafluoro Bubadiene-1,3 with Alcohols B0V/20 -124-5-26/6 
and Amines 


fluoro ethylene-!,2«dicarboxylic acid. This ester was trans~ 
formed into 3-carbethoxy~vyrazolone-5 by the action of hydra- 
zine hydrate. Thus. perfluorobutadiene reacts with two alcohol 
molecules in the presence of alcoholate. In this connection 
the terminal carbon utomg are subjected to the nucleophilic 
attack, Heating of perfluoro butadiene with alcohol in the 
presence of triethylamine causes the addition of one alcohol 
molecule, Tne infrared spectrum and the nuclear-magnetic 


resonance of Fl? guggest a 1,4 affiliation. Under mild con- 
ditions perfluorg butadiene reacts with the secondary and 
primary aliphatic amines. With diethylamine it forms the un- 
stable 1-diethylamine-perfluorobutadiene-1,3, which ig readily 
hydrolyzed to form the diethylamide of a-hydroperfluoro 
vinylacetic acid. A similar reaction is that of perfluoro 
butadiene with piperidine: By the interaction of perfluoro 
butadiene with ethylamine and the hydrolysis of the reaction 
products ethylamide of the last mentioned acid and bis--ethyl- 
amide of fluoro ethylene-1,2-dicarboxylic acid was produced. 
In this case the resulting bis-ethylamide of symmetrical 
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Reactions of Hexafluoro Butadiene-1,4 With Alcohols S0V/20-124-5-28/'62 
and Amines 


difluorosuccinic acid loses only a sinvle HF molecule (as in 
the case of the ester) and forms a corresponding derivative 


of fluoro ethylene-1,2-dicarboxylic acid. There are 5 referen- 
ces, 


ASSOCIATION: Institut elementoorganicheskikh soyedineniy Akademii nauk SSSR 


(Institute for Rlemental~Orgunic Comzounds of the Acadeny of 
Sciences, USSR) 
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AUTHORS: Anunyants, 1. L,, verano . #ibe. ge Bie 
TITLE: Reactions of Fluoro-olefins, 11tn Report. Interaction of 
Compounds of the Perfluoro isobutylene Series With Amines 
and Ammonia 1 


PEKIOLICAL: Izvestiya Akademii nauk SSSR Otusleniye khimicheskikh nan, 
1960, No. 2, pp. 221 - 230 


TEXT: The authors investigated the reactions of T-alkyl-, 1-alkoxy-, 

and 1-aryl-perfluoro isobutylenes with amines and ammonia. (The following 
compounds were subjected to the experiments: 1+pheny] perfluoro iso- 
butylene, 1-phenyl perfluoro propylene, &[}.f.-tetrafluoro propio- 
phenone, 1-pheny1-1,2-dibromo-perfluoro propane, 1~butyl perfluoro iso- 
butylene, 1-styryl-perfluoro isobutylene, T-ethylperfluoroisobutylene, \ 
1-isoanylperfluoroisobutylene, anhydrous ammonia. ammonium hydroxide, wt 
ethyl amine, diethyl amine, and piperidine. The preparation of the com- 
pounds and their reactions are described in detail in the experimental 
part of the paper.) 1-alkyl- and 1-aryl perfluoro isobutylenes react with 
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Reactions of Fluoro-olefins. 11th Report. $/062/60/000/02/03/012 
Interaction of Compounds of the Perfluoro B004/B066 
Isobutylene Series With Amines and Ammonia 


nuclecphilic agents in two ways according to the following schema: 


gk : = G - CF, 
Cr 


Os 


Whether this reaction proceeds according to 1 or 2, depends on the char- 
acter of the olefin as well as on the attacking reagent. Under the acti. 
of anhydrous NH, the reaction takes place in all perfluoro isobutylenes 
investigated. 1-alkyl- and 1-aryl perfluoro isobutylenes react with 
secondary amines according to Scneme 2. The action of excess NH, OH 


eliminates fluorine completely. Tnere are » references: 2 Soviet. 
1 German, 1 American, and 1 Canadian 
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3,4-dichloro-perfluoro butene-1 and 1 4-disnloro-perfluoro butene--2 
(with the latter being predominant). There are 1? references’ 4& Soviet, 
10 American, 1 Belgian, and 1 German, 


ASSOCIATION: Institut elementoorganicheskiki: 3cyedineniy Akademii nauk 


SSSR (Institute of Elemental-organic Compounas of the _ 
Academy of Sciences USSR) 

SUBMITTED: July 4, 1958 (initially) 
July 31, 1959 (after revision) 
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o~Bromoperfluoroisobutyric acid and its derivatives, Izv. 
: aN SSSR, Otd.khim.nauk no.8:1513-1514 Ag '61, (MIRA 14:8) 


1. Institut elementoorganicheskikh soyedineniy AN SSSR. 
(Isobutyric acid) 
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ANU NTS, Tobey GEMAN, LeGej DY.TKIN, Beles HOCHALINA, YeoP. 


Condensxtion of 1,2—difluoro-1,2-dichloroethylene with formaldehyde. 
Zour VKHO 6 no.l:114, '61, (MIRA 14:3) 


1. Institut «lementoorganicheskikh soyedinenly Akademii nauk SSSR. 
(Ethylene) (Formildehyda) 
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KNYNYANTS, I.L,; GaRMAN, L.S.; ROZKHOV, I.N. 


Pyrolytic reactions of trifluoroethylene. Isv,AN SSSR. Otd.khim.nauk 
N0«9:1674~1676 S '62, (MIRA 15:10) 


l. Institut elementoorganicheskikh ch Cages AN SSSR. 
(Ethylene) (Flourine compou (Pfrolysis) 
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KNUN{ANTS, I.L.; QYATKIN, B.L.; GehMAN, L.S.; MUCHALINA, YooP. 


Condensation of formaldehyde with trifluoroethylene. Izv. AN SSsk.0td. 
khimenauk no.9:1676-1677 S '62. (MIRA 15:10) 


1. Institut elementoorganicheskikh soyedineniy AN SuSRey 
(Formaldehyde) (Ethylene) (Chlorjme. compounds ) ie 
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KNUNYANTS, I.i.; GERMAN, L.S.; ROZHKOV, 1.4, 
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Aliphatic fluoronitro compounds. Report No.1: Coniugated 
nitrofluorination of olefins, Izv, AN SSSR. Ser, khim, no.11: 
1946-1950 N '63. 


Aliphatic fluoronitro compounds, Report No.2: Preparation of 
GA -fluorocarboxylic acids. Ibid. 21950-1951 (MIRA 17:1) 


1. Institut elementoorsanicheskikh soyedineniy AN SSSR. 
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GERMAN, L.S.; HUZHKOY, IoN.g KNUNYANTS, 1.1, 


Nitrofivorination of athylene and monoflucrcacatie acid, 
Zhur » VAKO 10 10052459 400 165, 

(MIRA 18:21) 
1, Institut elewantcorganicheskikh soyedinenty AN SSSR, 
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TITLE: Reactions in anhydrous hydrogen fluoride. Synthesis of flucrcine conta ning 
simple and complex esters 


SOURCE: Vses khim obshch. Zh, v. ll, ne. 3, 1966, 356-358 


TOPIC TAGS: ester, esterification, fluorinated organic 
; compound, chlorinated organic compound 


‘ ABSTRACT: Several simple flyorine-containing aetna lwete synthesized from 1,1-difluoro- 
/ -ethylene alcohol and formaldehyde} in HF-solvent. The complex esters were synthesized: 

from 1,1-céifluoroetiy lene (or 1,l- ichloroethylene), acetic acid and formaldehyde in | 
HF-solvent. Boiling points, refractive indices, densities, yields, data on elementary | 
_analyses, and KMR spectral data for the product esters, are presented in tabular form. | 

In a typical synthesis example, 0.2-0.3 mol of alcohol (or acetic acid) were added 
' within 1-1.5 hours to a 15% solution of paraformaldehyde in HF at 0 to -5°C. After 
2-3 hr, the excess of HT was driven off by evaporation and the reaction mixture was 

separated from ice, neutralized with ammonium carbonate and extracted with diethyl 
‘ether or distilled off. Orig. art. has: 1 table, 3 formulas. 
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Of the nitro-compound. Tie insertion of fluorine atoms in the beta-position 
to the nitro-group increases the chemical shift of the alpha-hydrogen in the 
| proton magnetic resonance spectrum and simultaneously the fonization constant 
: Of the nitro-compound. Insertion of fluorine into the alpha-position increases 
: the chemical shift of the alpha~hydrogen but decreases the lonization-conatant««-. 


| Orig. art. nas: 3 formas and 1 table. /GP2s: 37, 0237 


| TOPIC TAGS: fluorinated organic compound, organic nitro compound, proton resonance 
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:"Reactions in Anhydrous Hydrogen Fluoride. 
;'genation of Olefins" ‘] 
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‘Adstract: A method was developed for synt 


‘together with the addition of chlorine at 
‘"chlorofluorination" of ethylene, forming 
| of vinylidene chloride proceeds analogous] 
hexachloromelamine and hydrogen fluoride a 


lene, cyclohexene, vinylidene chloride and 
,beta-chloroethyl cation formed in the chlo 


‘philic attack occurred in the chlorination 


conjugated chlorination of olefins in anhydrous hydrogen fluoride. In the re- 
action of ethylene with chlorine in anhydrous hydrogen chloride at -20 to 30°, 


sure, chlorofluorination products are formed in yields as high as 60-65%. Cone ' 
;dugated aidition of chlorine and fluorine was carried out with ethylene propy- ! 
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y+ In the reaction of olefins with 
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fluoride, and methyl acrylate. 7 The 
rination of ethylena can attack en- 


zene electrophilically to yield beta-chloroethylbenzene. No such electro- , 
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TITLES: Roact-ions in anhydrous hydrogen fluoride. Report No. 5, Fluoroaminomethyla- | 
tion and flucroacylaminomothylation of haloolefins | 

| 


SOURCES AN SSSR, Izvestiya. Soriya Khimicheskaya, no. 9, 1966, 15751581 


TOPIC TAGS: olefin, hydrogen fluoride » fluorinated organic compound 


AESTRACT: Experiments have shown that urotrovin in tho S 
e t prosence of HF readily con- 
ate with vinylidene chlorido, vinylidono fluorido and trifluoroathylone under vory /- 
at _conditicns (5-20°, atmosphoric prossure). With totrafluoroothylone, tho reaction: ° 
an take place at 50° only under pressure, Tho main reaction products are the corres~' 


_ ponding symmotrical N- - j 
pena as cal fluroalkyl-substituted hexahydrotriazines (Ia-d) and propyla- 
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CH,CRaRg—CRN AF 
FR AAAC—GNgNy—CH NH, (1) 


| a ae aa ed (ined Hes Ie een 
| R= HC W=HR= Mcp WH k= =P; 
; she Fe R= R= d) R=h=R=h=F 


| It was also found that methylolacetamide in HF roacts with the above haloolofins at 


;room tomperature (tetrafluoroothylone requires heating) to yield acetyl derivatives 


‘of the corresponding propylamines (IIIa-d), The same products were ootained by re- 


| verse thosis 
nee CH,CONIICHLOH -|- WiRsC=Chaha TY 


{CH,CO},0 
(UI) 


FRiNyC—CRRe—CH NH, . 


a) =N=Ch; RHR ¢) = Ny=Re=P; Re 


b) Ry=Ny=F; Ry=Na=ll_ d) Ry=Ny=Ns=Re= PF 
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Dyatkin, B.L., Knunyants, I.L., German, L.S., Mochalina, Yea.P. 


luoro-@, PB -dinalogenpropionic 


plastmassy 1 sinteticheskiye smoly. no. 2. 


1962, 13 [Author's 


By the present method relatively high yields of the product can be 
fluoro-i, 2-dichloroethylene with paraform in the 
subsequently treating the reaction mixture 
6.3 mole paraform is added to a mixture 
of 0.25 mole 1, 2-di Fluoro-1,2-dichlorce thylene and 0.75 mole fluorosulfuric acid 
under stirring it for 24, with suosequent heating on a water bath for 1.5 - 2h, 
addition of 100 ml water, 156 g KBr and boiling during 5 h with a reflux conden~ 
The reaction mixture 1s filtered after cooling, the precipitate washed with 
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ether, the aquecus layer neutrallzed with a seda excess and then treated with the 


ether extract. 
treated with ether. 
and ‘he residuc distilled in a vacuum. 


Later the azueous layer is acidified with cone. 


HoSO, or HCl and 


The extract is dried with MgSO;,, the ether is distilled off, 
Thus &-fluoro~o-chloro- 8 -bromopropionie 


acid with a boiling point of 80 - 85 C at’? torr and 50 - 55% of theoretical 


yield, and 


d C-fluoro- &-chloro-f-hydroxypronionic acid with a bolling point of 
125 ~ 130 C at 2 torr and 15 - 20% of theoretical yield is obtained, 


If instead 


of KBr KCl is used for the treatment of the primary products,’ then &-fluoro-o , 
B ~dichloroproptonic aicd is obtained with 40 - 508 of theoretical yield and a 


boiling point of 160°C at 20 torr, 


The patent was sent to the Goskomitet Si SSSR 


po khimid (Goskomitet CM USSR for Chemistry) for testing and use. 


‘ ‘i 1 
[Abstracter's note: Complete translation 
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AUTHORS; Knunyants, I, L,, German L, oe Dyatkin, B, L,, Mochalina, Ye, P, 

TITLE: Produetion method for..-fluoro--chloro- §-oxyproptonte acid 

SOURCE: Sbornik izobretenty; plastmassy 1 Sinteticheskiye smoly, no, 2 
xom, po delam izobr, 1 otkrytly, Moscow, TsHTI, 1962, 10, 


fAuthor's certificate no, 128460, el, 120, 11 (appl, no, 642347 
of October 27, 1954) : 


TEXT: The outstanding feature of the method is the condensation of 

1, 2-difluoro-1,2-dichloroethyiene with paraform in the presence of chlorosulfanic 
acid under atmospheric pressure and mild temperature conditions, 0,3 mol of para- 
form is acded while mixing over a period of 1.5 hrs to a mixture of 0.2 mol of 
1,2-diflucro-1,2-dichloroethylene and 0,34 mol of chlorosulfanic acid, Then, the 
mixture is left to stand for 2 hrs at room temperature and, further, it is heated 
in a water bath for 4.5 hrs, The obtained reaction mass {is decomposed while cool- 
ing by gradual addition of 100 mi of coricentrated hydrochloric acid and 75 g of 
potassium chloride, after which it is heated to the boiling point for 5 hrs. The 
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cooled mixture is Piitered, the residue washed with ether, and the riitrate neu- 
traitzed with a solution of sodium carbonate and processed with an ether extract. 
The processed flitrate is then again acidifled with hydrochlorie acid and repeatat 
ly extracted with etner, The ether extract is dried with magnesium sulfate and, 
after distiiling the ether, it is subjected to vacuum distillation at 125 - 130% 


and 3 mm Hg, The yield of the obtained ~-fluoro~ A-chloro- 3 -oxypropionic acid 
1s 60%, 


[Abstracter's note: Complete translation |] 
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POGORELOV, Nikolay Semenovich, kand,ekon,nauk; PANCHENKO, N.F., dotsent, 
otv.red,; GERMAN, WA, red,; KHOKHANOVSKAYA, T.1,, tekhred, 


[State farms as the highest form of agricultural orgenization 

under socialism] Sovkhozy kak vyashaia forma organizataii 

8el'skogo khoziaistva pri sotsializme. Izd-vo Kievskogo gos. 

univ,, 1958. 133 De (MIRA 12314) 
(State farms) 
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TARASENKO, Vasiliy Akimovich; SUYARKO, 1.A., kand.istor. nauk, otvetstvennyy 
red.; GHRMAN, H.A., red.; KHOKHANOVSKATA, T.1., tekhn.red. 


{Atomic problem in the foreign policy of the United states, 1945- 

1949] Atomnaia problema vo vneshnei politike SShA (1945-1949 gg.). 

(Kiev] izd-vo Kievskogo gos.univ. im. T.G.Shevchenko, 1958. 243 p. 
(United States-- Poreign relations) (MIRA 11:7) 
(Atomic weapons) 
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PPTL: Studying abmospnuric turbulence wibit the aid of a helicopter 


hy. Cc 
30URCE: Leningrad, Glavnaya geofiaicheskaya obsorvatoriya, Trudy, no, 171, 1965. 


“ 7 » . ay 
Rezgul'taty issledovaniya atmosfernoy turbulentnostd na verboletnayka trassakh 
dence on helicopter routes), 3-19 


(Results of the im .stigabion of abmospheric turbu 
r 


| ABSTRAST: ‘Chea use of helicopter types Ni-l) and ME-L in studying abmospheric 


turbulence is described. 
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' directions which are given by Ry 
: =a a 


r =a 


i purposa cf relating geometry and forca vari oles. expreasiona for resultant rotor | 

_ aerodynamic rorces, dra; resistance furces, propulsion foraus, and gravity ara 
included, The siven force and geometric cuantities are then related to the 
dimensior less overlead paramebers. Two modes of helicopter flight are definei: 
suspendec. {light is tlight in which the center cf pravity of the craft is faxed 
with respect t: tha air mass medium and there is no rotation of the craft about 
bhe center of erevitye horizontal flicht is teraed stablonary when translational 
acceleration is cers aad nenstabionary obharvise. Tne effects of atmospheric 
turbulence eG belt cusyanded and horizontal. flignt modes are developed, and the 
aerodynarie forces onerated by the rotor blades are derived, thea computation 

_ Of vertical deunieat characteristies fron CLisat contral parametara and acceLleroe 
Graph data is deacustrabed and tabulated fer both airplanan and halicopters, 

Computation of turbulence coetfickant Collows phe algeritom of M.A. dernman (0 
burbulentnom obeene v oblakakh. Hebeoroloytya 4 gidrologiya, iow 10, 1953). She 
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‘results of expurimenss perforaed in August 1962 for the purpose of obtaining 


, characteristics of air currents along the Simferopol'-Yalta route aro tabulated 
. and discussed. An iti-h helicopter ard an SP-11 everload regaster were used in the 
j besta. Orig. art, host 16 tables, 4 figures, and 25 equations, 
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AUTHORS : German, M. A., Mazurin, N. I. and Solonin, S, VY, 
TITLE: Question of flight conditions in cirri 


PERIODICAL: Referativnyy zhurnal, Geofizika, no. 9, 1962, 70, ab- 
stract 9B426 (Tr. Leningr. gidrometeorol. in-ta, no. 
12, 1961, 163-167) 


.TEXT: Ananylsis of the data of exploratory flights by TY -404 (TU- 
104) aircraft in July - August 1958 and August ~ september 1960 
over the USSR's European part, East Siberia, and the Far East -- 
and also of routine flights on the air routes Leningrad-Moscow, 
Leningrad-Kiyv, and Leningrad-Sverdlovsk -~ showed that, wher the ; 
_Middle or lower layer is cloudy, cizri have a greater vertical ex- Xx 
tent than if clouds are absent. When the middle or lower layer is 
cloudy, the average vertical extent of cirri comprises 2700 m on a 
warm, 2300 m on a cold, and 2600 m on an occluded front; if there 
are no:lower or middle clouds, it comprises 2500, 1200, and 2100 m 
_ respectively. The mean vertical extent of frontal cirri depends on 
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the lazitude. On a warm front it increases from 1600 m at 40 - 50°N 

to 3300 m at 51 - 55°N and then decreases to 1800 m at 61 - 65°N, ° 
On a cold front in the same latitudes the average vertical extent 

of cirri comprises 1400, 2200, and 1400 m respectively. The average 
bump frequency in clouds amounts to 72%. In different forms of cir~ 
ri, including those of jet streams, the overloads vary from 0.01 x 


to 0.60 g in the warm season. The maximum overload frequency falls 
on the gradation 0.01 - 0.10 g. Overloads of from 0.2 to 0.6 g are 
recorded in the cirri of jet streams. In cirro~strati bumping is 
most intensive at the upper and lower boundaries. The bump layer's 
average thickness in the upper layer's clouds comprises ZOU - 600 a, 
the maximum being 1500 m. The mean values of turbulence factors in 
different forms of cirri are given, as is the relation between the 
characteristic scale of turbulent movements and the difference of 
the humid-adiabatic and vertical temperature gradients; it testi- 
fies to the fact that the dimension of the elements of turbulence 
grows as the instability of atmospheric stratification increases, 
4 references. [” Abstraoter's note! Complete translation. _ 
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AUTHOR: German, M. A. 


TITLE: Some results of an experimental investigation of the structure -- energy 
characteristics of turbulence in clouds 


SOURCE: Leningrad. Glavnaya geofizicheskaya observatoriya. Trudy*, no, 154. Voprosy* 
fiziki atmos’ery* (Problems in atmospheric physics), 46-57 


TOPIC TAG3: meteorology, atmospheric physics, cloud, atmospheric turbulence, atmos- 
pheric turbulence coefficient, jet stream, accelerograph ; 


ABSTRACT: This article discusses the principal results of computation of the structure- 
energy characteristics of turbulence in clouds. The computations were made on a "Ural-2" 
electronic computer. Data were obtained from accelerograph records of aircraft turbulence | 
and temperature-wind sounding. The mathods for processing the accelerograms and com~ 
puting the structure-energy characteristics were described in earlier papers. A total of 

305 cases was processed and analyzed, of which 289 cases were in clouds and 16 in the 

lower stratosphere. For the majority of cloud forms the initial data cover both half-years, 
and for St, Sc and Cu — different geographical ‘regions as well, especially the temperate 
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and Arctic latitudes. The computation method used in the paper made it possible to 
determine the spectrai density for cach case and to give a quantitative evaluation of the 
rate of dissization of turbulent energy in different cloud forms and in the surrounding 
medium. Table 2 of the original gives the logarithms of the mean values of spectral 
density of turbulence in clouds of different forms for the warm and cold seasons. Figures 
1 and 2 of the Enclosure show the energy spectra of vertical wind gusts in different cloud 
genera. It had been demonstrated earlier by the author (Tr. LGMI, No. 14, 1963) that the 
intensity of turbulence in clouds is dependent on season and velocity of air flow; the 
derived spectral density curves fully confirm these conclusions. Cumulonimbus clouds are 
an exception; the averaged turbulence spectrum for well-developed Cb in the warm season 
is displaced sharply in the direc.ion of small v...ucs of space frequency. A study of the 
energy spectrum in jet stream clouds and outside them confirms that in cloud systems 
as.ociated with jet streams a high degree of turbulence is characteristic. A study of the 
curves of spectral density of vertical wind gusts in clouds was made on the basis of $3 
cases. Tne data show that turbulent energy changes in relatively broad limits. In most 
cases strong turbulent mixing corresponds to high values of the turbulence coefficieat and 
largo velocities of dissipation of turbulent onorgy. Weak mixing corresponds to small 
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values of turbulent energy. To a cortain degree, the turbulent energy in a cloud is 
dependent oa the position of the level relative to cloud boundaries. In comparing the 
turbulent energy values at different levels in a cloud it was found that there is a tendency 
to an increase in energy of dissipation with height and vice versa. It is shown that the 
rate of dissipation of turbulent energy is essentially dependent on the level of kinetic 
energy in the cloud layer. An estimate is made of the turbulent energy value for the sur- 
face layer. An expression is derived for making approximate computations of the rate of 
dissipation of turbulent energy. Orig. art. has: 16 formulas, 4 figures and 4 tables. 
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‘AUTHOR: Vorontsov, P. A. (Doctor of geographic sciences); German, M. A. 


TITLE: A method for investigating the turbulent regime of the boundary layer from 
accelerograjh records at Pakhta-Aral 


SOURCE: Leningrad. Glavnaya geofizicheskaya observatoriya. Trudy*, no. 154. 
Voprosy* fiziki atmosfery* (Problems in atmospheric physics), 65-77 


TOPIC TAGS: meteorology, atmospheric boundary layer, accelerograph, atmospheric 
turbulence. 

ABSTRACT: This article discusses a method for computing a number of characteristics 
of the structure of the air flow from aircraft accelerograph records. Computations were 
made with aa electronic computer. The records of aircraft overloads were obtained 
largely duriag the Pakhta-Aral Expedition of the Glavnaya geofizicheskaya observatoriya 
(Main Geophysical Observatory) in 1952. The authors also determined the values of tne 
coefficient of turbulent exchange more precisely. Only a sample of 12 cases out of 180 
was used. Most flights were made on a PO-2 aircraft in the morning hours. The aircraft 
made horizental flights at heights of 300, 500, 750 and 1,000 m above cotton fields, the 
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ie . gteppe and desert. Aircraft overloads were recorded with a ZP-11 accelerograph. Dataare 
' given on computation of the turbulence coefficient for flights over these underlying surfaces. 
For convenience in further analysis the turbulence energy spectrum was represented in the 
in the form of a set of curves, as shown in Fig. 1. of the Enclosure. There is & spread 
of the curves of the energy spectrum which can be attributed to the difference in the inten- 
sity of turbulent energy during flights over the different surfaces. With a decrease in the size 
of turbulent eddies (with an increase in space frequency) all the curves have a tendency to 
decrease. The individual peaks on the curves reflect the influence of vertical currents 
_ , causing an energy increase in the spectrum. With an increase in scale of the eddies the 
, intensity of energy transfer from eddies of one scale to eddies of a larger scale increases 
‘somewhat with respect to the high-frequency part of the spectrum. This is associated with 
the thermal stability of the investigated layer. The method described for determination of | 
_ ‘the spectral density of turbulent energy can be used in various investigations of the free i 
- ‘atmosphere. Orig. art. has: 20 formulas, 5 figures and 5 tables. | 
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| TETLE: Spedtent density of vertical gusts of wind within cloudg » 


| SOURCE: AN SSSR. lavestiya. Fizika atmosfery lokeana, y. 4, m9. T, 1065, dl: 


1 


TOPIC TAGS: turbulent energy dissipation, wind ug, Nerdied) wind, wind spectral — 
' density, cloud turbulence 


ABSTRACT: Turbulent cloud states are still ingufficiently uaderstood. Practically all : 

| information available on the quantitative characteristics of turbulence-in clouds bis 

' been collected by processing the aceelerograms of the center of gravitve® adreraft {lying a 

_ fixed course. However, most of the eae studies (see, €.8., as at Tr. GGO, no. 
98, 1959; L. T. Matveyoy, izv. AN SSSR, ser. geolis., no. 7, 1968; M, German, 
Meteorolcgiya i gidrolopiya, no. 10, a mnurely determined certain al character 
istics of tha displacement of the air currents. The present papar deals with the distvibu- 
tion of the energy of vertical wind guats extracted from the assoulated disturbances, Rath- 
et than stressing the similarities of the few existing data of this kind (aea H. Preas, M. T. 
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no. 1272, 1956; G. N. Bhian, my, TsAO, HO. 43, 


- 4962), it points out the underlying differences. The hope ie thal such diiferences will 
’ appear whenever the data correspond to different degrees of davelopmunt of atmospheric 
turbulence. The authors analyzed the data from 14 flights enrgled ous by various types of 
planes over tho Bur Seviet Union atk over thie Arctic. The 


opean and Asian parts of the 
neceleration values at half-second intervals wore fed Into the "Wral-2" gomputer which 
evaluate) the correl 


ation function and the spectral densities of Ree center of miss aeceleray 
tions. Hesults are in the form of graphs representing gpectrak deneities of gusts at varlous 
geograp HC locations and in different types of cloude amd the rates af diasipation of turbulent 
energy feompared with data from several other authors). ‘The issipasion rates are com- 
pared ‘ith the Richarlson aimbers and the yerticn! shear ot the wird, table summarizes 
the rms value of gusts for varios byes af einads Orig. ert. has: 2 formula, § figuras 
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t 
| SOURCE: leningrad. Glavnaya geofizicheskaya observatoriya, Trudy, no. 171, 1965. ~ 
' Resul'taty issledovaniya atmosfernoy turbulentnusti na verboletnykh trassakh 


| (Results of the investigation of atmospheric turbulence on helicopter routes), 61. 
a!) 


| TOPIC TAGS3 orography, atmospheric turbulence, atmospheric stratification, ' 
‘ helicopter/ MI 4 helicopter re 


a 


| ABSTRACT : Results are reported of 20 flights over the Adler-Gelendzhyk route to | 
, investigate the effects of atmospheric turbulence on helicopters, The information ‘ 
was gathered in response to the growing importance of helicopter transportation in 
| mountainous regions where the use of airplanes is limited, Helicopter MI-) was 


| fitted with a modified automatic recerder $P-11, This instrument registered the 


| helicopter's excess loading’ and changes of acceleration in various directions, 


| cords" accelerograms were supplemented by visual observations, temperature 
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readings, and wind soundings. Analysis of these data showed that the wind systam 
‘is the determining factor in the development of the atinoypheric turbulence in tha 
-Ainvestigated region. The strong stratification of the boundary layer is also 
important. With increasing altitude, the atmospheric layers become more uniform, 

: and the turbulence subsides, as illustrated in Fig. 1 on tne Enclosure. Tuicrease 
/of the flight altitude when bumping occurs in lower layers seems desirable for 
passenger helicopter flights on this route. A number of calculations connected 
with this work were performed by N. 1. Kuznetsova. A. N. slarouhnyy and the 

‘author participated in all of the flights.- 7 Orig. art, haa: 3 figures,” “8 tables, 
and 3 formas. 
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- | AUTHOR: 


‘ ORG: none 


‘TITLE: Results of comparing the characteristics of steady-state 
; turbulence in jet streams, calculated by various methods 


VO 
SOURCE: Leningrad, Glavnaya gcofizicheskaya observatoriya. Trudy, 
!no. 187, 1966, Fizika pogranichnogo sloya atmosfery (Physics of the 
‘atmospheric boundary layer), 221-231 


| TOPIC TAGS: atmospheric turbulence, jet stream, puatinmess, aircraft 
i bumping, wind speed, free atmosphere, thermodynamics 


ABSTRACT; A method is presented for evaluating the characteristics of 
turbulence in jet streams, based on previous theoretical investigations 
by D. L. Laykhtman and V. A. Shnaydman, who used data from temperature 
and wind sounding, Additional data included measurements of the verti- | 
cal component of fluctuations in wind velocity obtained during 20 ' 
special research flights by fast airplanes near Moscow and Leningrad in ; 
1954—1957, The temperature and wind sounding data were selected to 
correspond in time and height with the data obtained from airplane 
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flights, limiting the study to only 12 cases. Previously derived 
theoretical formulas and three nomograms (presented in the original 
article) were used with the sounding data to compute the vertical com- 
ponent of wind gustiness w' for all of these cases, Accelerograph 
| records made it possible to compute and tabulate the average and maximum 
| values of w', <A correlation field was constructed to test the relation- 
ship between the vertical wind-valocity fluctuations computed by dif= 
ferent methods, The correlation coefficient between different values 
of w' proved to be quite high—about 0.72 with a probable error of 
* 0.07. Investigations were made of the Vaisala patameter 


pe V£m— 


for the relationship between w' and atmospheric stability, the vertical 
gradient of the wind velocity vector for the relationship between w' 
and the dynamic factor, and the Richardson number, However, no definite 
relationship was noted, It is concluded that a parameter which is more | 
| general than the Richardson number should b2 used in seeking the rela- 
tionships between the characteristics of turbulence and the thermody- 
namic state of the free atmosphere, Orig. art. has: 4 figures, 6 form- | 
ulas, and 6 tables, 
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GERitAli, M.B.; KUBASOV, G.M., red.; 


SAYTANIDI, L.D., texhn.red, 

Exoartence in changing contract conditions between bachine-tractor 
stations and collective farma; exoerience of the Vygonichi Machine- 
Tractor Station and the "Ieninskii Put'" Collective Farm in Bryansk 
Province] Iz oputa nekotorykh izmenenii dogovornych otnoshenii HTS 
s kolkozami; opyt Vygonicheskoi MTS s kolkhozom "Leninskii put!" 
Brianskoi oblasti, {Moskva, Izd-vo M-va sel! thoz, RSFSR, 1957] 

8 pe (MIRA 11:3) 


1, Direktor Vygonicheskoy mashinno-traktornoy stantsii (for 
German) 
(Bryansk Province--Machine-tractor stations) 
(Bryansk Province--Collective farms) 
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TITLE: Design of hearth burners , 


PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika, 
no. 14, 1962, 11, abstract 14 G 70. (Gaz. prom-sti, 
no.l, 1962, 23-27). 


TEXT: It is recommended that the slots in the fire-resistant 
lining of hearth burners should be made straight and up to 200 mm 
high; for water-heating boilers the dimensions of the gas 
apertures arranged symmetrically about a vertical axis should not 
exceed 90-100". The gas aperture diameter is determined from the 
follow 7 


ing formula: 
' c 
=i ak ot £1.57n Af 2gn/y* 3600 
af Ooms 0°/(m con * On tto7H AY 28 71+ 3600) 
where: nes ~ the nominal thermal rating of the boiler, kcal/hour; 
s - the aperture pitch, mm; 
m - the number of burner tubes on the boiler}; 
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: $/190/02/000/014/034/040 
Design of hearth burners ; sorte 
a e E194/E155 
“= the conventional length of the perforated part of the 
burners; 
- boiler efficiency; 


con 


the calorific value of the gas, Keai/m (at n.t.p.) 


a flow factor taken as 0.5-0.7; 
9,41 m/sec2; 


Gas pressure, mm water; 


specific weight of gas, kg/m? (at n.t.p.). 


The number of gas apertures is determined from the formula 
n=2 ee oe Nomograms are given to determine the parameters of 


hearth burners, with a worked example, 


— 


“Abstractor's note: Complete translation, ! 
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Connection between the aerodynamic index of the physical and 
mechanical qualities of coke and the operation of the blast 
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AUTHORS:Miryan, I.F., Toptygin, L.A. and German, M.Ye. (Cand,Tech.8c. )] 


TITLE: The Combustion of Wastes from Coal Beneficiation on 
Blectricity Generating Stations (TETs). (Szhiganiye na TETs 
otkhodov ugleobogashcheniya). 


PERIODICAL: Koks i Khimiya, 1957, Nr 7, pp. 53-98 (USSR) 


ABSTRACT: ‘The use of wastes from coal peneficiation plants of ash 
content about 60% (a mixture of separated rock and washing 
residues, Table 1) in boilers for generating electricity on 
the Bageyskiy Coke Oven Works was investigated. The install- 
ation is described in some detail (coal dust burner of TK3- 
Babkok type). Coke oven gas was used for a su plementary 
flame, The following problems were studied: 1) the use of 
waste product containing about 60% ash; 2?) conditions nece- 
gsary to obtain stable combustion of the mixture; 3) the 
influence of mineral matter and an increase in ash content 
on Slagging in the fire box; 4) determination of optimum de- 
gree of fineness; 5) determination of the degree of wear of 
equipment and in particular of heating surfaces by ash, and 
6) technico-economical indices of the use of waste as fuel. 
Experimental results are given in Table 2. It was found that 
the efficiency coefficient of the boiler somewhat decreaged 
Minimum amount of coke oven gas required was 450-600 n m /or 
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The Combustion of Wastes from Coal Beneficiation on Electricity 
Generating Stations (TETs), 


(about 7-8% of the total heat input). During July 1955 - 
August 1956, the waste product was used as fuel, but only in 
April and May 1956 the proportion of waste rocks and washery 
waste was on the level required. The relevant data for this 
period are given in Tables 4-6 and a graph, Neither slagging 
nor excesSive wear of heating surfaces and auxiliary equip- 
ment was observed, It is conduded that all the waste from 
the beneficiation of coals can be used as boiler fuel pro- 


viding it is supplemented with coke oven gas flame, Further 
study of utilising the above waste but without supplementary 
gas flame is recommended. There are 6 tables and 1 graph, 


ASSOCIATION: Bagley Coke Oven Works and Dnepropetrovsk Institute 
of Chemical Technology, (Bagleyskty Koksokhimicheskiy Zavod 
i Dnepropetrovskiy Khimiko-Tekhnologicheskiy Institut) 

AVAILABLE: Library of Congress 
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(Use of natural gas in power engineering] Energetyc 
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1959. 146 p. (MIRA 13:9) 
(Gas, Natural) (Blectric power production) 
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Complete utilization of rock waste in oa oars plants, 
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Be (MIRA 16:7) 
1, Dnepropetrovskiy khimiko=tekhnologicheskiy institut. 
(Coal preparation) 
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[Catalog of spare parta for the Z1IS-150 truck, the 218-156 compreased 
gas truck, and 218-585 and KAZ-585. dump trucks) Kata.og zapasnyth 
chastei grusovogo avtomobilia ZIS-150, gazoballounogo avtomobilia 
ZIS-156 4 avtomobilei-samosvalov Z15-585 i KaZ-~585B, Moskva, Gos, 
nauchno-tekhn, isd-vo mashinostroit. 1 sudostroit, litery, 1954, 


267 p. 


1. Russia (1923- 


(MERA 7:11) 


U.S.5.R.) Ministeratvo mashinoa troyeniya, 


(Motor trucks--Apparatug and supplies ) 
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SGRRMAN N.Ye., inzhener; ZARUBIN, A.G., inzhener, redaktor; MARTENS, S.L., 
“azhe@ner, redaktor irdatel'atva: UVAROVA, A.?., tekhnicheskly 
redaktor; SOKOLOVA, T.F., tekhnicheskly redaktor 


(Catalog of spare parts for the 2IL-151 automobile] Katalog 
zapasnykh chastei avtomobilia Z1L-151. Moskva, Gos,nauchno-tekhn, 
izd-vo mashinostroit. lit-ry, 1957. 289 bp. (MLRA 10:8) 


1. Russia (1923- U.S.S.R.) Glavnoye upravlentye po sbytu 
avtomobiley, traktorov, kombaynov, motorov { chastey k nim 
(Motortrucks ) 
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MAMLEYEV, Aleksey Ivanovich; SHUTYY, Leonid Rubinovich; FESTA, G.4., 
inzhener, reteenzent; GERMAN, Ha» inthener, redaktor; ZARUBIH, 
A.G., redaktor; MODEL"; 1:9 Oe tekhnicheskly redaktor 


(2IL-150 automobile] Avtomobil' ZIL-150, Perer, t dop»izd, Moskva, 


“og nauchno~tekhn.izd-vo mashinostroit.lit-ry, 1956. 299 p. 
(Motortrucks ) (MLRA 10:7) 
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[Catalog of spare parts for ZIL-150 trucks, 211-156 compressed g46 
trucks and ZIL-585B, 211-5858, 211-585 dump trucks] Katalog zapasnykh 
chastei gruzovogo avtomobilia ZIL~150, gazoballonnogo avtomobilia 
ZIL-156 i avtomobilet-samosva lov SIL-585B, 211-5858, 211-585. Hoskva, 
Gos, nauchno-tekhn.izd-vo mashinostroit.lit-ry, 1957+ 259 DP» 

(MLRA 
1. Russia (1923- U.S.S.R.) Glaynoye upravleniye po sbytu 
avtomobilei, traktorov, kombaynov, motorov i chastei k nim. 

(Motortrucks ) 
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1. Russia (1923- 
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akikh avtobusov 2IL-155, ZIL--158 1 turistskogo avtobusa 21-1584, 


- troit, lit- 1958. 
ie Gos, nauchno-tekhn. izd-vo mshinostro ian aes 
Pe 


Kkiy avtomobil'nyy zavod. 
eee (Motorbuses ) 


APPROVED FOR RELEASE: 09/24/2001 CIA-RDP86-00513R000514910008-3" 


09/24/2001 86-00513R000514910008-3 
LAE De ae oP Lona ies re eas 8 | Ee 


Her ie ad Lc ae eee 


F Ke 


N.Ye., inzh.; ZARUBIN, A.G., inzh., red.; STUPIN, A.E., red,izd-va; 
UVAHOVA, A.F., tekhn.red, 


(Catalog of parts for the ZIL-164 and ZIL~164R motortrucks, the 
ZIL-MMZ~5851 and ZIL~-MMZ-585K dump trucks, and the ZIL-MMZ-1645 
saddle-shaped tractora] Katalog detalei gruzovykh avtomobiled 
ZIL-164 4 ZIL-164R avtomobilei-samosvalov ZIL-MMZ-5851 4 ZIL-MMZ~- 
585K i sedel'nogo tiagacha ZIL-MMZ-164H. Moskva, Gos.nauchno-tekhn. 
{zd-vo mashinoastroit.lit-ry, 1959. 308 p. (MIRA 13:6) 


1. Moskovskiy avtomobil'nyy zavod imeni 1.A.Likhacheva, 
(Motortrucks--Catalogs) (Tractors--Catalogs) 
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GERMAN, 3,Ye,, inzh.; SAYRASOY, 4.Y,, insh,; ZARUBIN, A.G., inth., reds; 
: ‘ STUPIN, A.K,, red.isd-va; UVAROVA, A,F., tekhn.red, 


{Catalog of spare parts for the 21-157 three-arle motortruck and 
the ZIL-157¥ saddle-type tractor] Katalog sapasnykh chasted 
trekhosnogo avtomobilia ZIb-157 1 sedel'nogo tiagachs ZIbe1577. 
Moskva, Gos.nauchno-tekhn.isd-vo mashinostroit,lit-ry, onan 333 pe 


MIRA 13:3) 


1, Moakovakiy avtomobii'nyy savod. 
(Motortrucks--Oataloge) (fractors--Catalogs) 
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GERMAN, li,fe., ingh.; SAMOKHINA, N.A.; ZARUBII » AG.) dnzh., ren, 


[Catalog of parts for ZIL-164,A biaxial trucks, ZiL~icutk 
tractor trucks, ZIL-MMZ-585L and ZIL-MNZ-585M. dump trucks, 
ZIL-157K triaxial trucks, ZIL-MMZ-164AN and ZIL<157KV 
tractor trucks with saddle-tyre hitching arrangements] Ea- 
talog detalei dvukhosnogo avtomobilia ZIL-l64A, avtomobilia- 
tiagacha ZIL-lidAP, avtomobilei-samosvalov Z1-?tMZ-585L i 
ZIL-UMZ--585!, trekhos:ogo avtomobilia ZIL-187k i sedel'nykh 
tiagachei Z1L-IMZ-16AAN 1 ZIL-LETKV. «Moskva, Mashgiz, 1¢- 
451 p. (MIRA IT) 
1, Hockovskiy avtcrobil'nyy zavod, 


meena Sines “th: TT. 
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AUTEOR: Germun, 0. SOT 5b 2h-b-140/51 
DITLS: The Kinetic Theory of a Gaseous Flow Through Cylindrical Tubes 
(Kineticheskaya teoriya techeniya gaze cheres tsilindricheskiye. 


trubki) 


FERIODICAL: churnal eks:erimental'noy i teoretichesxoy Ficiki, 1358, 
Vol. 34, “vr 6, po. 1470-1472 (USSR) 


ABSTRACT: This peper tries to give e unified phenomenological method 
for the investigation of a gaseous flow which gives good re- 
sults for low ané wlso for usual pressures. This paper re- 
lies on the method of %. G. Pollerd an’ 2. 3. Present (Prezent) 
to which it eddg some plausible physical assumptions. The 
author investigates.a very lons cyliniric tube and the de- 
crease on the ends of this tube is much better than the averagre 
pressure in the tube. “ith respect to the molecules appearing 
after the collisions, the flowing gas behaves like a semi- 
transparent mirror which forces the most of these molecules 
to leave the volume element in the direction of the flow. 
The number of the molecules flowing through an element of 
the cross section can be described by the formula of Pollard- 
Card 1/2 Present (Prezent) with an anisotropic correction. The law 
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deduced in this paper automaticully implies the exiztence of 
a sliding (lese than the Maxwell sliding). This law gives a 
minimal velocity of the flow which corresponds well to the 
experimental duta. There are 4 fijures end 5 references, 

OQ of which is Soviet. 


ASSOCIATION: Bukharegt, Rumyniya (Bucharest, Roumania) 


SUBMITTED: Mey 17, 1957 (initially). and. January 30, 1958 (after revision) 
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B117/B186 


ANTHOR ; German, 0. 


- TITLE: “Equations for molecular flow density 
PERIODICAL: Zhurnal tekhnicheskoy fiziki, v. 32, no. 9, 1962, 1134 - 1138 


TEXT; The distribution of molecular flow densities in tubes of different 
shapes was analyze on the following assumptions: (1) The molecules strike fi 
only the tube walls (intermolecular collisions being ignored); (2) the F 
molecules leave the tube walls according fo Lambert's law. An integral i“ 
equation corresponding to Clausing's equation (P. Claugsing. Ztschr. f. . 

; Phys., 66, 471, 1930) was derived for a cylindrical tube. The integral 
equation shows that the molecular flow in'the tube is determined only dy 
the difference between the preasures at the ends of the tube, and is 
independent of the mean pressure. This indicates that molecular flow 

- occurs between a volume with a gas density ny-n and a volume free of 


2 
gas, sc confirming Clausing's hypothesis. The integral equation 
1 : : 
— mf, * Asp _n{X)dXx . 
“card 1/2 os 3 rae | ie 7 igs ate rey @) 
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was derived for two parallel plates of infinite width and finite length, 
and the integral equation 


n , r h—wxt 4 * 
wb finn eth) cect ae 
1 {cos B [k — (X — x) tg )? — (X— x)? sin? B} n (X) dX 


mi fae ns se Sia, Sie 


aa (Xa [k= (= tg 8 


(4) 
0 

for two non-parallel plates. If the angle of inclination @ = 0, the 

integral equation for a conical tube goes over into the equation for a 

cylindrical tube. The analysis yhons that the distrivution of molecules 

within she tube depends only on the ratio of its length to its radius. 

In parallel tubes of equal length ani of different diameters, connecting 

two volumes, the distribution of the molecular flon density obeys various 

laws. i{sobars in porous stoppers are planes not parallel to the edges, 

Designations: n(x) = gas density in transverse direction x} n, = gas 

density at the tube inlet; Ny = gas density at the end of the tube; 

n(X) = variable density along the tube; and h = distance between the 

plates. There are 6 fipureg. 

Se ae a November 17, 1460 

ard 2/2 
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1 
i 
r 
refraction, on the material constants, and on the frequendy, The - i 
angle of refraction is the angle of the emerging beam.  Maxdmam polar-| 
ization 1s when this angle te 7/2. It is thug show that the refrie- | 
tive tndex of bodies can be determined from the maaaurement of the i 
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